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DETAILED ACTION 

This Office Action is in response to the amendment filed on 4/27/06. Currently, claims 
16-18 and 20-26 are pending. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 16, 18, 21 and 22 are rejected under 35 U.S.C. 102(e) as being anticipated by Lim 
et al.,US Patent 6,613,652. 

Lim discloses the semiconductor method as claimed. See figures 1-6C, and 
corresponding text, where Lim teaches, pertaining to claim 16, a bonded SOI substrate 
comprising: a SOI layer 10 in which a device is to be formed (figure 2B; col. 4, lines 20-27); and 
a supporting substrate wafer 200 for supporting said SOI layer, said SOI layer and said 
supporting substrate wafer having been bonded to each other with an insulation layer 210 
interposed therebetween, in which said insulation layer comprises an insulating film formed on 
an entire surface of an active substrate forming the SOI layer and/or on an entire surface of said 
supporting substrate, and a plurality of cavities 16 defined by different heights, said cavities 
having an opening area having a circular, elliptical, triangular, rectangular or other polygonal 
shape in plan view (figure 4B; col. 5, lines 1-3 and 9-12). 
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Lim teaches, pertaining to claim 18, a manufacturing method of a bonded SOI substrate, 
comprising: a recessed portion 15 forming step for forming a recessed portion having an opening 
area having a circular, elliptical, triangular, rectangular, or other polygonal shape in plan view in 
a surface of an active layer wafer and/or in a surface of a supporting substrate wafer (figures 2B 
and 4B; col. 4, lines 20-27); a bonding step for forming an insulation film 210 on an entire 
surface of an active substrate and/or on an entire surface of said supporting substrate 200, and 
bonding said active layer wafer and said supporting substrate wafer 200 to each other with said 
surface(s) having said recessed portion(s) formed therein serving as bonding surface(s) to 
thereby form a cavity 16 (figure 4B; col. 5, lines 9-12); and a thinning step for thinning said 
active layer wafer of said bonded wafers to thereby form a SOI layer, wherein in said recessed 
portion forming step, a plurality of recessed portions having varied depth is formed in said 
surface of said active layer wafer and/or in said surface of said supporting substrate wafer (figure 
5; col. 5, lines 1-3 and 13-21). 

Lim teaches, pertaining to claim 21, in which said thinning step includes a step of 
grinding and polishing of said active layer wafer after having been bonded together (col. 5, lines 
18-21). 

Lim teaches, pertaining to claim 22, further comprising a step for performing an ion 
implantation to a location in a specified depth in said active layer wafer, wherein said thinning 
step includes, in the course of a heat treatment following to said bonding step, a step for 
separating a surface side of said active layer wafer from said ion-implanted region (col. 5, lines 
18-21, SMART CUT). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et al., US 
Patent 6,613,652. 

Lim discloses the semiconductor method substantially as claimed. See preceding 
rejection of claims 16, 18, 21 and 22 under 35 U.S.C. 102(e). 

However, Lim fails to shows, Lim pertaining to claim 20, in which said bonding step is 
carried out in a vacuum atmosphere or under a vacuum condition. 

Lim teaches, a bonding step of the SOI layer and the supporting substrate (figure 4B; col. 
5, lines 9-12). 

It would have been obvious to one of ordinary skill in the art to substitute, in which said 
bonding step is carried out in a vacuum atmosphere or under a vacuum condition, in the method 
of Lim, pertaining to claim 20, according to the teachings of Lim, with the motivation that, Lim 
teaches bonding the SOI layer and supporting substrate to form an SOI substrate. Therefore, 
forming the SOI substrate that is carried out in a vacuum atmosphere or under a vacuum 
condition would prove to be equivalent, since ultimately the goal is to create an SOI substrate for 
a semiconductor device. 



Application/Control Number: 10/501,522 Page 5 

Art Unit: 2812 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et al., US 
Patent 6,613,652 in view of Hsu US Patent 6,1 14,197. 

Lim discloses the semiconductor device substantially as claimed. See preceding rejection 
of claims 16, 18, 21 and 22 under 35 U.S.C. 102(e). In addition, Lim shows, pertaining to claim 
17, said bonded SOI substrate comprising: a SOI layer 10 in which a device is to be formed 
(figure 2B; col. 4, lines 20-27); and a supporting substrate wafer 200 for supporting said SOI 
layer (figure 4B; col. 5, lines 1-3 and 9-12), said SOI layer and said supporting substrate wafer 
having been bonded to each other with an insulation layer 210 interposed therebetween (figure 
4B;col. 5, lines 1-3 and 9-12). 

However Lim fails to show, pertaining to claim 17, in which said SOI layer has varied 
thickness over a plane thereof. 

Hsu teaches, a similar device in which includes the SOI layers to have varied thickness 
over a plane thereof (figure 3, col. 3, lines 1-10). 

It would have been obvious to one of ordinary skill in the art to substitute, the step of the 
SOI layer having varied thickness over a plane thereof, in the method of Lim, pertaining to claim 
17, according to the teachings of Hsu, with the motivation that, by varying the thicknesses of the 
SOI layers, the surface area of the substrate can be controlled and, as a result, improve the 
quality of integrated circuits for semiconductor devices. 

Claims 23-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hsu Patent 
6,1 14,197 in view of Lim US Patent 6,613,652. 
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Hsu discloses the semiconductor device substantially as claimed. See figures 1-6, and 
corresponding text, where Hsu shows, pertaining to claim 23, a semiconductor device 
comprising a bonded SOI substrate 10 in which a SOI layer having varied thickness is formed 
over a plane thereof (figures 2-3; col. 2, lines 57-64;col. 3, lines 1-10; col. col. 4, lines 1-5), 
wherein a functional block defined by a CMOS logic 18 is formed in the thinnest region of said 
SOI layer and a memory functional block and/or an analog block are formed in the other regions 
of said SOI layer (figure 6; col. 3, lines 50-60). In addition, Hsu shows, pertaining to claim 24, 
in which a basic unit block of the CMOS logic is formed in the thinnest region of said SOI layer 
(figure 6; col. 3, lines 50-60). Also, Hsu shows, pertaining to claim 25, in which a unit transistor 
is formed in the thinnest region of said SOI layer (figure 6; col. 3, lines 50-60). Finally, Hsu 
shows, pertaining to claim 26, in which a channel of a unit transistor is formed in the thinnest 
region of said SOI layer (figure 6; col. 3, lines 50-60). 

However, Hsu fails to show, pertaining to claim 23, the step of a cavity having an 
opening area having a circular, elliptical, triangular, rectangular or other polygonal shape in plan 
view is formed at the bonding interface between said SOI layer and said substrate. 

Lim teaches, the formation of cavities within a silicon substrate (figure 4B; col. 5, lines 9- 

12). 

It would have been obvious to one of ordinary skill in the art to substitute, the step of a 
cavity being formed at the bonding interface between said SOI layer and said substrate, in the 
method of Hsu, pertaining to claim 23, according to the teachings of Lim, with the motivation 
that, by forming air gaps between the insulating layer and the first substrate, an advantage would 
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be an increased in the efficiency of heat dissipation required for semiconductor devices, resulting 
in a more reliable semiconductor device. 

Response to Arguments 
Applicant's arguments with respect to claims 16-18 and 20-26 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stanetta D. Isaac whose telephone number is 571-272-1671. The 
examiner can normally be reached on Monday-Friday 9:30am -6:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Stanetta Isaac 
Patent Examiner 
July 12, 2006 




